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Richard Kovaics Lecture Kovacs and After [Abridged] by P Bauwens MRCP (London) With the untimely demise of Richard Kovacs in 1950, the world of physical medicine lost its Boswell. I speak with some feeling in this matter, for I had the privilege of meeting him in New York in 1939 and of reviewing his last book ten years later. This book was not only a record of what constituted physical medicine at the time of publication, but also showed the trend and the direction this was being given, and I shall not hesitate to use it loosely as my text.
It is surprising that in so comprehensive a book published in the U.S.A., where osteopaths and chiropractors flourish, there should be no mention of manipulative and mobilizing techniques of proven value in the treatment of painful derangements of intervertebral structures. For it seems that something effective can occur in selected cases as the result of well-executed if somewhat esoteric manceuvres. This is illustrated by Fig 1, which shows two lateral views of the cervical spine of a patient suffering with a long-standing painful stiff neck. Before treatment the spine was abnormally straight with a marked tendency to kyphosisprobably due to spasm of the flexors of the neck. After two manipulations the spine assumed a more normal lordosis.
While in medicine there exists a not unreasonable inclination to administer substances in an .A Fig 1 Lateral X-ray views of the cervical spine of a patient with a painful stiff neck: A, before, and B, after, manipulation isolated and purified form rather than in combination with others as they occur in nature, such an improvement on nature has proved most unfortunate in the case of artificial light therapy.
Man, no less than green plants, has successfully evolved in such rays from the sun as reach the earth. The spectral composition and the energy distribution of these rays are well known. That they are not harmful and are probably indispensable to life is accepted, but whether they have a positive therapeutic value is still considered debatable. The reason for this, as I see it, is an unhappy concatenation of circumstances which started with the advent of the quartz mercury vapour burner as a source of radiation. Kovacs in his book mentions that 'There is a considerable difference between this type of radiation and that of the sun' and he further goes on to explain its popularity as follows: 'The simplicity of handling and up-keep has made the hot quartz lamp the most widely used source of artificial light.' He was sufficiently enlightened not to say 'of artificial sunlight' for the quartz mercury vapour lamp never was and-in its present formnever will be a substitute for sunlight.
The reason for this difference is now moderately clear, but it was not so over a decade ago. In the first place, it is now appreciated that the two erythema-producing wave bands of the ultraviolet spectrum do not operate in the same manner. Nor have they the same penetrating power. The curves in Fig 2 show the erythemal effectiveness of ultraviolet rays (UVR). One wave band in the region between 3,100 and 2,900 A, has a peak at about 2,960 A and another band begins in the shorter wave range of the spectrum at about 2,800 A nearing a peak around 2,500 A. The sun spectrum contains only the first of these while the quartz mercury vapour lamp emits a considerable proportion of its energy in the latter.
In all probability the erythema produced by the quartz lamp results from the absorption of these short rays which are totally foreign to sunlight.
Green plants, which, like man, thrive on sunlight, are affected by these two biologically effective wave bands. The experiments were carried out on tomato plants and the broken line shows the lethal effectiveness of the various wave lengths in the UVR spectrum on them. The most striking feature is that the curve produced wellnigh follows the contours of that of the erythema-producing radiation which is absent from sunlight. In the light of the foregoing observations, it is interesting to examine the results and conclusions of an experiment carried out on human beings, for the well-conceived report presented was misinterpreted by the profession at large. I refer to the Medical Research Council's report on 'Artificial Sunlight Treatment in Industry' (Colebrook 1946) .
The object of this experiment was not to prove or disprove the therapeutic value of UVR but simply 'to ascertain in a scientifically controlled experiment whether the collective irradiation of workers by UVL from quartz mercury arc lamps will reduce their rate of sickness absence and the duration of their colds'. Extravagant claims had been made to the effect that a reduction in absenteeism resulted from exposure to the rays from such sources, in doses of the order of the 'minimal perceptible erythema' dose. The experiments were carried out on statistically significant numbers of volunteers at the Admiralty, at Vauxhall Motors, and at South Kirby Colliery.
The technique, which was advocated by the devotees of the quartz lamp, was meticulously adhered to for the group treated with the full range of UVR from the lamps. A control group was treated in a similar manner save that glass screens, which cut out all radiations below 3,300 A, were interposed between the burner and the subjects. A second control group remained completely untreated.
The group subjected to the unfiltered radiation absorbed sufficient radiation with a lethal effect on tomato plants to produce a minimal perceptible erythema. It is doubtful whether, with the dosages thus stipulated, the subjects absorbed anything approaching an effective quantity of those erythema-producing rays present in the sunlight spectrum. Those treated with the screened lamps clearly received no radiation with any claims to biological properties.
Because of the terms of reference of the Committee set up to answer the very restricted question, the experiment as it was cirried out totally excluded from its accounts the biologically most active wave band in sunlight. That is the one between 2,900 and 3,100 A. The records showed that 'the persons treated with the shorter UVR did not differ significantly from those irradiated but not receiving these rays' in any of the respects indicated.
As a matter of fact, with Fig 3 still in mind, it would have been equally justifiable to conclude that the treatment of man with small doses of the brand of UVR which is particularly lethal to tomato plants does not benefit him. On seeing Fig 4, which illustrates this effect, it is tempting to render thanks to Providence that the results did not demonstrate that radiations from mercury vapour lamps were actually deleterious. I find it quite impossible to resist the temptation to interpolate a hypothetical analogy in order to stress my point. It is, of course, common ground that fresh air makes for rosy cheeks. There is, therefore, no reason why an enterprising person should not at some time have started marketing compressed air in cylinders. Suitably advertised as originating from the Alps or pine woods, it might have been said to possess beneficial properties, particularly in smog-bound districts. But suppose now that another personfar cleverer than the enterprising oneargued that pink Those on the top shelf received 1-9 microwatts per sq. cm and died after twenty-four hours. Those on the bottom shelf, 0 14 microwatt per sq. cm showed slight damage after 500 hours cheeks could be achieved much more rapidly by replacing part of the oxygen by carbon monoxide, and on these grounds entered into competition with Pure Pinewood Air Ltd.
A time might come when the extravagant claims for this adulterated product became the object of an enquiry and the deductions drawn from a set of statistically valid experiments might well be that no substantial difference was found in the general health of those subjects who twice a week were made to breathe small quantities of this product, and of those who were made to breathe this gaseous mixture, after the removal of both pink-making gasesthat is oxygen and carbon monoxide. This, of course, would only apply when small doses were involvedsay minimal perceptible cherry-lip dosesfor we know the consequences of inhaling carbon monoxide in large quantities. This, however, would be a reasonable conclusion and furnish the correct answer to a specific question as to the value of the 'Pinker than Pink' product.
It is hard to say whether such deductions would be generally misconstrued to imply that air or oxygen are of no value. The chances are that they would be if the same mental processes were brought to bear on the subject as was done in respect of the M.R.C. report. Some will fail to see the import of my excursion into fiction. Others with vested interests will no doubt strive to find arguments against it.
It would be too much to expect a reversal not of the M.R.C.'s verdict, which was unexceptionable, but of the misconstruction put upon it. What can, however, be done is to urge those who make use of artificial light therapy to employ sources which approximate natural sunlight, and to resist the temptation in this case to improve on nature. This is no problem now that it is possible by means of fluorescent phosphors to produce practically any spectrum -within reason. Photobiology has made great strides in recent years and attention has been drawn to unsuspected phenomena of photosensitization, photoreactivation and to the synergic and antagonistic effects of certain waves on living organisms. These mechanisms may one day explain why the full solar spectrum is of greater value than its component parts and why adulteration should be avoided.
Of course, there are other aspects of physical medicine which have evolved since the publication of Kovacs' book ten years ago. Some because of the application of new principles, others through expansion of already recognized ones. Muscular exercise, which at one time was thought of in crude terms of the number of times a weight was lifted, has now become a science in which cybernetics of control of movement play their part. Neurophysiologists have demonstrated that locomotion is produced by means of a servomechanism; that repetitive stimulation is necessary for the maintenance of synaptic function; that repetitive stimulation produces potentiation and that disuse can produce a sort of synaptic lethargy. There is, therefore, a great deal of theoretical and practical evidence that in cases of dysfunction of a system every method of promoting activity should be exploited. The dictum that function creates the organ seems to be receiving scientific support, and may well become a maxim. The day may even come when it is similarly established that demands on a biological system not only promote its development and its 3Section ofPhysical Medicine efficiency, but also accelerate repair processes. As far as the nervous system goes it certainly appears as if activityalbeit momentarily in abeyancemight accelerate certain repair processes. Here, at least, there exists histological proof that a normal motor neuron will adopt denervated muscle fibres through distal branching and formation of new neuromuscular synapses. Whether this process is accelerated by stimuli impinging on the anterior horn cells which have to produce the additional axoplasm required for this extension is not known. As far as I am concerned, it is still an act of faith, as of course it must be with others.
Taking the treatment of anterior poliomyelitis as an example it is interesting to see how universal, in an entirely empirical way, the principles of production of excitation of the anterior horn cells have been. From Sister Kenny with her 'think here', accompanied by prodding of tendons to the neuromuscular facilitation, to the more recently introduced procedures of pinching muscle or brushing the skin and of eliciting some postural reflexes, all these tend to the same endthe ultimate excitation of anterior horn cells at the appropriate level.
Personally, I am more direct. I stimulate nerves with volleys of electrical impulses not so much with the object of producing muscle contraction by stimulation of degenerated motor neurons as of stimulating the afferent component of nerves in the hope that the impulses will ultimately impinge on those anterior horn cells unable to discharge their function. One might liken-this to the exploitation of a frustrated Hoffmann-reflex.
While on the subject of muscular exercise it may be pertinent to mention the place of electrically produced exercise inthe physiotherapeutic armamentarium. Modern teaching holds little brief for faradic stimulation in the treatment of muscle atrophy on the grounds that where the nerve supply is intact this method achieves nothing that cannot be accomplished by resisted exercise. It is more than probable that this view stems from an erstwhile exaggerated use and prescription of faradism in and out of season coupled with an over-readiness to condemn electrotherapeutic measures. My feeling is that faradism has a very definite place in therapy and that the indications for its application are well defined.
The question which arises is: What does faradic stimulation produce which does not occur in normal exercise? First of all, on maximal stimulation, all muscle fibres are synchronously stimulated. This provides for a greater tension than is possible by voluntary contraction controlled and mediated by a feed-back mechanism. Secondly, the faradic current also stimulates the afferent component of the nerve supply to treated muscle.
Although in a normal or only moderately wasted muscle, voluntary exercise causes adequate afferent impulses from the various intramuscular sensory organs, this may not be the case where muscle wasting is gross or where resisted muscle contractions cause pain. Considering that the afferent impulses bring about an excitatory state of the anterior horn cells supplying the contracted muscle and an inhibitory state of those of the antagonists, it is reasonable to infer that faradic stimulation is indicated in gross wasting and where resisted exercise causes pain. Its use is unjustifiable in the absence of these indications. At the same time, the form of voluntary exercise should always be appropriate to the condition. For instance, to attempt to build the quadriceps by heavily resisted exercise in degenerative conditions of the knee-joint appears to me as the infliction of an unnecessary trauma and an excellent way of increasing the wear and tear of joint surfaces. Such exercises should be static in so far as they should cause no relative movement of the joint surfaces. If possible they should be executed with the least damaged joint surfaces in apposition and outside the painful range. The situation is entirely different in non-degenerative and non-inflammatory conditions of the joints where resisted exercise through full ranges of movement may be indulged without fear of complications.
A form of electrical treatment not mentioned by KovAcs, possibly because it could not be rationalized, is the use of a painful stimulus in the treatment of localized pain or tenderness for which there seems to be no cause and which may be the result of an obscure vicious circle, sometimes explained by saying that pain engenders pain. However, a possible explanation based on physiological principles can be proffered for the existence of such conditions and their response to this homoepathic form of treatment.
It is common ground that every form of excitable tissue has a threshold below which stimulation is ineffective. What is perhaps less well appreciated is that these thresholds can fluctuate. If they decrease, an otherwise ineffective stimulus excites the structure. Local tenderness can be explained in terms of low thresholds and of painful stimuli being fired off at the slightest provocation. Spontaneous pain on the other hand is produced when the threshold falls below the zero line, that is to say below the point at which no stimulation at all is required in order to evoke a response. The situation is one at which autoexcitation occurs. If in certain conditions thresholds can drop so as to cause local tenderness and pain, they can also be raised.
One way of achieving this is by exploiting the capacity for accommodation which most excitable structures possess to various degrees.
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Accommodation is brought about by a rise of threshold in the presence of progressively increasing but ineffective stimuli. In terms of pain or discomfort it is a form of capacity for adaptation to background stimulationa kind of acclimatization. The technique, which in my department is dubbed 'the Chinese torture', is applied as follows:
In a case of coccydynia, a small electrodeis connected to a generator of any form of painful current, and is applied over the tender or painful area. The circuit is completed through a large indifferent electrode. The current is then progressively increased and kept for a few seconds at an intensity which is only just tolerable to the patient and is then more rapidly reduced to zero. This is repeated several times. If it is successful in an amenable condition, the pain may be considerably reduced. The emphasis here is on the production of the maximum sensory stimulation with the minimum of muscle contraction. To this end, an old Spamer faradic coil is more suitable than the Bristow coil, but better still is a generator of alternating current of between 4,000 and 6,000 cycles per second. It is clear that this would constitute a futile form of treatment where the pain is due to disc lesions and then would merely be an exercise in pointless sadism.
In an attempt to find a final topic more closely related to Kovacs' book, I rashly decided to open the book at random and comment on whatever subject presented itself. Not being a gambler, and knowing approximately where the chapter on 'Newer Methods ofElectrodiagnosis' was situated, I cheated a little. Alas, the fateful pages 148-149 were twenty pages away from those hoped for, and they dealt with medical galvanism in general and the electrogalvanic bath in particular. The electrogalvanic bath depicted on page 149 by courtesy of Teca Corporation (Fig 5) looked the epitome of efficiency and highly sanitary. I thought it might in the first instance be interesting to compare it with its counterpart of a half century earlier (Fig 6) . The question is: What had been claimed for this elaborate equipment and its intricate operational technique?
Kovacs states that 'The electro-chemical effects of the galvanic current employed in the bath bring about chiefly a stimulation of the skin and of the nervous system'. In the same paragraph he adds that 'Clinically there appears to be a definite influence in the general well-being and appetite of patients'.
These two non-committal comments are worthy of a little thought. It is a fact that those interested in medical electrology have studied with care the action of the galvanic current at the level of the electrodes. Much is known about the iontophoretic, electrophoretic, electrotonic and electroosmotic effects immediately under the electrodes. It was soon realized that these polar effects weresuperficial and could have no influence on deeper structures, except as regards stimulation of excitable tissues at make and break of the current. The fact that ions foreign to the body and with pharmacological actions could be introduced into it by iontophoresis was demonstrated in various ways. Leduc's experiment whereby he poisoned two rabbits by means of potassium cyanide iontophoresis under the cathode and strychnine sulphate iontophoresis under the anode is a classic. So is Chatzky's (Fig 7) which demonstrated how iodine ions migrated towards the anode in a potato, and there produced the typical purple stain of the starch iodine complex. Another experiment (Fig 8) capillary network in the dermis. Nevertheless, let us enquire whether those experiments to which I have alluded have not some application throughout the path of the current. The tissues between the electrodes consist mainly of living cells, intercellular fluids and blood vessels. They are inter-related in so far as the cells depend for their well-being and their behaviour on their environment which is the intercellular fluid, the composition of which is controlled by the exchanges between the blood and the stationary fluids across the capillary walls.
From Leduc and Chatzky's experiments it would seem reasonable to expect that under the influence of an electric field this exchange as far as ions and charged colloids were concerned would be accelerated.
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Purple stain at anode It is possible to demonstrate that this acceleration does take place by means of the following experiment: A solution of potassium iodide, of which the iodine is radioactive, is poured into a collodion sock which is itself immersed in a sodium chloride solution.
A Geiger counter, of which the collimator has been adjusted to monitor the radioactivity of the collodion sock content, shows that this changes very little during the experiment implying that there is but little escape of the radioactive iodine ion into the surrounding electrolyte.
On turning on the direct current the following changes may be observed: Within a few minutes the radioactivity of the content of the sock will drop considerably, and a state of equilibrium will be reached between the ambient fluid and that in Sol. NaCI the sock, showing that the interchange of ions has been substantially accelerated by the potential gradient between the electrodes (Fig 9) .
Translated into terms of tissues and their components (Fig 10) , it must be obvious that throughout the electric field there must occur an accelerated interchange of ions between the stationary intercellular and the circulating fluids.
To the question, could this have any effect, I am inclined to answer 'Yes'. But this would merely be an exaggeration of what goes on normally. It might certainly produce that feeling of wellbeing and increase of appetite mentioned by Kovacs in the case of electrogalvanic baths.
Another observation of the same order was made by Leduc who stated that the passage of the constant current through the head produced a sensation of mental freedom which facilitated thinking. At least one colleague in this country supports these findings and claims from personal experience that this treatment has sedative and restorative properties which barbiturates do not possess. Unfortunately, the technique is more complicated than the administration of a hypnotic by mouth.
It would be over-sanguine to expect more than this with simple galvanism, whether generalized or localized, but suppose that an ionized substance with some specific therapeutic effectwhether radioactive, antibiotic or anti-inflammatorywere ingested before or injected intravenously during the treatment, one might then be able to obtain a localization of the effect between the electrodes by virtue of the accelerated ionic interchange there. The potentialities of this strike me as considerable and impel me to suggest some experimental work not only in this particular field, but in any field where a combination of pharmacological and physical agents appears to hold out promises.
My choice of topics may have appeared inappropriate for such an important occasion as the first KovAcs Lecture. Yet every one of them is in some way related to Kovaics' book, and it has been my endeavour to show that this book is by no means closed: indeed, that some interesting problems are still awaiting solution.
It is my hope that Mrs Kova%cs' generosity and the example of her late husband's industry will prove instrumental in furnishing answers to some of these and other conundrums in physical medicine triennially.
In conclusion, I should like to say how very honoured I feel to have been selected to deliver the first Richard Kovics Memorial Lecture and thus to have been given an opportunity of paying tribute to his work.
